The process of supplying water to the new anthropogenic wetland is achieved gravitationally, and the excess water in the wetland will be directed towards the Hârtibaciu River in a similar natural way. The fish and fauna of the Hârtibaciu River have a disrupted lateral connectivity due to its banks embanking including in the proximity of the Alţâna locality. The newly proposed anthropogenic wetland would improve habitat quality for the fish species of conservation interest, Rhodeus amarus (Bloch, 1782), and increase its population numbers. A new fish species, Chondrostoma nasus, was identified for the first time in the Hârtibaciu River.
INTRODUCTION
Floodplain connectivity adds the necessary habitat for conservation target areas, moderates variable regular and irregular categories of disturbance elements, ameliorates groundwater access, ameliorates water and soils, increases sediment depository potential, supplements nutrient flux, disipates flood energy distribution, invigorates riparian and floodplain biocoenoses, and ensures ecosystem functionality, etc. The Water Framework Directive sets new standards for waters in the European Union, standards that can be achieved, and the deterioration of aquatic and semi-aquatic ecosystems avoided. Only if rivers, floodplains and wetlands are managed with an integrated permanent approach, can a good ecological and hydro-morphological status be achieved (Peacock, 2003) . In the study area, the floodplain connectivity was identified as a necessary obtainable outcome, to provide favorable conditions that would meet the goals of restoring connectivity and avoiding/diminishing the present associated challenges/risks, inclusive of the local habitats and biocoenoses, including the fish community.
The proposed wetland creation is more than needed for the local fish and fauna in a sector where the river was chanelised many years ago, and inapropriate work (cleaning the river bed and the river banks with heavy machines, cutting the riverine vegetation, etc.) was carried out (Fig. 1a, b ). This sector is very different from the upstream semi-natural sector where fishing takes place (Fig. 2 ). 
MATERIAL AND METHODS
To assess the need for the proposed investment the fish communities' structure was studied in the local Hârtibaciu River sector, in the Alţâna locality proximity.
The fish individuals were sampled with a mountain fishing net, in time and effort unit, identified and immediately released back into their habitat. (Bănărescu, 1964) .
RESULTS AND DISCUSSION
In the Alțâna locality sector of Hârtibaciu River five fish species were sampled: Squalius cephalus, Alburnoides bipunctatus, Chondrostoma nasus (Linnaeus, 1758), Rhodeus sericeus amarus, and Gobio gobio.
In the period of this study Chondrostoma nasus was recorded for the first time in the Hârtibaciu River (Fig. 3) .
The creation of the proposed wetland would provide an important buffer zone for fish, especially in the dry and cold (with frozen periods) seasons. In the studied river sector on the Hârtibaciu River only five fish species were recorded: Alburnus bipunctatus with a relative abundance of 40%, Rhodeus amarus 28%, Gobio gobio 20%, Squalius cephalus 8%, and Chondrostoma nasus 4%.
The newly proposed wetland area should also be favourable for the colonisation of the bilalve species Anodonta cygnea (Linnaeus, 1758), which is present in the studied water course (Curtean et al., 1999; Sîrbu et al., 1999 ). This is a species which can provide a symbiotic role for species reproduction of the Rhodeus amarus (Bănărescu and Bănăduc, 2007) and also for the water self-cleaning processes.
It is also important to note that Rhodeus amarus (Fig. 4) is a protected species under the Habitats Directive (92/43/EEC). The creation of the new proposed wetland can increase its abundance in the area as it provides this species with a habitat characterised by stagnant or semi-stagnant water with soft sediment bottom (Bănărescu and Bănăduc, 2007) . The creation of the new proposed wetland can provide a buffer zone for fish, especially in the dry and cold (with long frozen periods) seasons, and also an easy route for passage. Aquatic and semi-aquatic birds, amphibians, mollusks, and aquatic and semi-aquatic vegetation can also benefit by this wetland in the future. It will continue to evolve, becoming stronger and naturally more diverse, healthy and self-supporting over time.
Ecologic restoration and new wetland area creation
To achieve floodplain connectivity in the study area, we propose the development of a wetland (Fig. 5) downstream of a bridge (Figs. 6a, b) which will be supplied by capturing water from the Hârtibaciu River through a water intake situated upstream of the bridge or upstream from the village of Alțâna.
The wetland to be created is segmented as follows: i) village road capping (upstream), ii) 200 m dyke on the left bank of the Hârtibaciu River, iii) current channel for water discharge protected by the earth dike and, iv) an earth dam to be built on a pasture around 200 m from the bridge. The earth dikes proposed to be built are trapezoidal with 2.5 m height, small base of 2.5 m and large base of 4.0 m (Figs. 7, 8 ).
In order to ensure functionality of the newly created ecosystem, it is recommended that the water level in the wetland will be approximately 1.0 m. Populating the wetland with various native species is recommended, taking into account the species characteristic to aquatic lentic ecosystems with a depth of between 0.8 m and 1.0 m.
Hârtibaciu River area where the wetland will be created current drainage channel current earth dyke current local road current local bridge Steps in creating the new anthropogenic wetland. The first step is aimed at creating habitat conditions that can later support the development of the biotic component (communities of plants and aquatic animals). In this case, in the study area (Figs. 5, 6 ), it is recommended that the wetland interior is situated near the village of Alțâna and its water supply system. The second step is the process of populating the wetland with certain species of aquatic organisms (e.g. macrophytes, some species of fish). Thusly, the complexity of interrelations between these two components (biotic and abiotic) will ensure the functionality of the newly created ecological system/wetland. current village road unarranged wetland interior current vegetation In order for water to maintain a constant level of 1.0 m, the newly created habitat should be dammed entirely with earth dikes of around 2.5 m height and 4.0 m thickness (Fig. 6 ) and continuously supplied with water. Creating or arranging a wetland requires ways to supply water and storing it so as to maintain a constant water level. The newly created wetland area will be supplied with water by tankers during its construction phase, and then the supply system shown below will ensure the water supply within the created wetland.
A main aspect is that the wetland water supply is achieved gravitationally and that excess water from the wetland will be directed into the Hârtibaciu River. Water captured from the Hârtibaciu River comes back to the same source. The need for access to water is due to the proposed wetland being 1.0 m deep, and where there will surely be some water loss through a series of processes such as infiltration and biological consumption, the highest quantity will be lost in the evaporation process. Equipping the system with water level sensors and automatic valves reduces the cost of fuel system verification by specialists. If there are heavy rains, the water level in the wetland will remain constant due to the concrete channels built in order to handle the excess water and discharge it back into the Hârtibaciu River. The automatic valve allows flows of 10 l/s into the stainless steel pipe, regardless of the increase or decrease of the Hârtibaciu River water level.
Description of the wetland water supply system Water supply to the wetland will be directly provided from the river upstream of Hârtibaciu bridge (approximately one km from the bridge). Captured water will be transported under pressure by a stainless steel pipe with an adjusted flow of 10 l/s. The annual average flow of the Hârtibaciu River in the village of Alțâna is about one m 3 /s, or approximately 1,000 l/s. Therefore, the undertaken flow (10 l/s) is not significant and will not affect the aquatic organisms or the abiotic structure of the Hârtibaciu River. This pipeline will be fitted with an automatic valve at its upstream end (Fig. 9) through which a flow of 10 l/s will be maintained in the pipe, regardless of water level fluctuations (water level increase or decrease) in the Hârtibaciu River. It is also proposed that the automatic valve be connected to a level sensor located on a gauge within the wetland. At the upstream end of the pipe, a metal grill will be installed in order to avoid clogging and blockage (Fig. 9) . The pipeline is underground and circular-shaped, and will pass under the unpaved road on the bridge. (Fig. 10) . This basin will be used to propagate fish populating the Hârtibaciu River (chub, barbell, broad snout, loach, carp, perch, etc.). This pond has a direct connection with the Hârtibaciu River through a rectangular channel (Fig. 11) . Water quality in the pond will be better than in the Hârtibaciu River because the wetland functions as a filter. In case of river pollution the pond will be suitable habitat for many creatures inhabiting the wetland. After filtration has reduced pollution, they can return to the wetland. The two channels connecting the wetland and pond (C1) and the pond and the Hârtibaciu River (C2), will be equipped with mobile vertical grids driven by mechanical gears (Fig. 12) , and will be made of concrete plated with wood piling and river stones (Fig. 13) . Biologists, along with specialists, will monitor the proper functioning of the engineering components in the newly created wetland and will specify when to open and close the metal grids for fish to reach the wetland or the Hârtibaciu River. The two connection channels have different slopes: the channel connecting the wetland and the pond (C1) has a tighter slope favourable for all species to pass into the wetland, whilst the channel connecting the pond and the Hârtibaciu River (C2) has a slope which does not facilitate fish passage from the river up to the pond. The second channel (C2) is strictly built for populating the Hârtibaciu River with different fish species. If the water level exceeds 1.0 m, it would be advisable to build a concrete channel (sewer) in the existing dyke along the Hârtibaciu River, designed to take the excess water over 1.0 m in the wetland, which will then be discharged into the Hârtibaciu River (Fig. 14) . We estimated that the sewer should be able to handle a higher flow rate of 10 l/s. An important aspect to stress is that the process to supply water to the wetland is achieved gravitationally, and the excess water in the wetland will be directed towards the Hârtibaciu River in a similar way.
CONCLUSIONS
All the fish species presently experience major human impacts along the Hârtibaciu studied sector, in the proximity of the Alţâna location.
The newly proposed constructed wetland sets in place the foundation for the rehabilitation of the lateral connectivity and the habitat quality for the single fish species of conservation interest sampled there Rhodeus sericeus amarus, and would increase the population numbers of this species.
The creation of the new proposed wetland would constitute an important buffer zone for fish, especially in the dry and cold (with frozen periods) seasons.
